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(54) MODIFIED SINTERED ALLOY, COATED SINTERED ALLOY, AND THEIR 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modified 
sintered alloy obtained by modifying the structure 
and properties of a sintered alloy, such as 
cemented carbide or cermet, prepared by powder 
metallurgy. 

SOLUTION: A modifier composed of at least one 
selected from Ti, Zr, Hf, Ta, Nb, V, Cr, Mo, rare 
earth elements, mutual alloys thereof, the 
carbides, nitrides, and oxides of those elements, 
and mutual solid solutions thereof, is used. 
Further, a position of maximum content, where the 
content of the modifier becomes maximum, exists 
in the range between the surface and a position at 
a depth of 0.2 mm from the surface. The content 
of the modifier is gradually reduced with the 
approach from the position to the inner part. When 
the content of the modifier in the position of 
maximum content is measured as the content of a 
metallic element constituting the modifier, the 

content of the metallic element comprises <1 mass% of the whole of the sintered alloy. 
The modifier for modifying the sintered alloy composed of cemented carbide or cermet is 
incorporated into the sintered alloy. 
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nfr'>ft< i ficDw^ntijgft^^ i ona%fx 
t t , mw¥mr<m 1 . 5 n m^r^mit^ y?x 

ft < t> 1 a© SfiggJUSUfSlH* 2 0 «£%«T > S 
ffifi u/W b <fc tf / S fc ti^ >y 6 ft § fS*ri 2 
~ 4 ©i^-ftifr l il!ciEic©^Mitl d p'^o 
[fS*«6] ±fa$S»«ti\ Zr, Hf, Y, Dy© 

*-«iH* fe a z. n 5. ©Tc^^frWf § fc^to©* ©'> 
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©-rti^ i mmm<Dimmm^ a 
mm 9 ] ±mcnm%£&&tfmixM; t Lxmm ? 

[ii^ii 1 1 ] ±mtmm 1 ~ 8 ©v^-rn^ 1 sksms 

x K^fbf-^x &mk?#y. llftf^x 

Sftft, f-^ytr^^-^A^tyM^^b^ f- 
5-^A*#tyK^SKk^ ^n>K, ^V-V^ey 

F9-r 9%-&y<Dtp frzwimrc i a©#-i, 2 m 
vLLvm&n. ^fdm^-mtim^s^tbtc 2 a 

[I»*il 1 3] ±aaSBRfeHffiJS^tt, «|iJXfli:b 
Tffiffl^tlSff*]! 1 1 Sfctt 1 2^IB«©«2^K«I 

[If*ili 4] ±fa^]|iJXfi«, FU;I/SfcttxyF5 

jioDmmmxmx&mMm 1 3 tcia«©s«^K^ 

[If *IM 1 5 ] L<W-^7h T?ftS«SlS 

$ fc tisSMIS^^^ f^MT § fc 46 ©lf)*)5g® f*^ 
6ft5^MKf*^«-r5^1X@^, Ti, Zr, H 
f, Ta, Nb, V, Cr, Mo, ^ l.«/i:^ 
©fflS^, Ti, Zr, Hf, Ta, Nb, V, C 

r, Mo, m±tmm<Dmm, mim, mufo, 

HfeHA" 1 5 ft § Sttft* ttM*S^K©f»*^ 
a t b fc&fcHMIfciWIif 5l2l}It ISfl l Xgic 
fcttSKSKKftJcKS 2 XlMtcfc^SfMS^H^a 
WT^fi*, «ttf*£fctt&*K1*K©f&*£#*r b/i 
^#1*RS:Sttl $ -tir, ^®fbtt«HM^ T^lg $ /c to 
» b, KS*H«iHSffi;g[$-&sS 3 IS 

[|**Jll 6] ±ia^ixgic*5ij-§?MKf*a, 

^f+Tft^n*!! 1 5 fcffi*<oiSK«as-&^oiSiis 
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5 JSS*J:tWJTOt%fllT*-&Slil«I^ , r ^ 

o w^^w^ commie n LTs g^? ©*ust a %>nm 

ft^iSl^ftTfeO, ^©^O-^Sii: LTjfS^tlT^ 
?f«t©IC *#&HS5 9-3 5 4 3 5^S, # 
if 2-2 2 1 3 5 l^&*tffc3o «a&&^0 

a i: LT^fg?ftT^£ft3tWftt><Df^ RfB8¥8- 1 
18 12 3^&?g#&3o 
[0 0 0 3] 

&5£Lfc9cmm<D5%, 9-3 5 4 3 5f 

^ffltcfi, N a C 1 SI§ E f H fi3ifb^'tl^5~3 0^»% 

Stf^ffifrS 1-3 0 fim<D$ 
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#I<9 l SJ^±<D$M£^fU SWftSPJ; 0 5-50% 

mtLfcmmmtm-vtm, c ©vastus tsttrtas 
tcD^tc^gsMjtjiriT^e. 2-5 Ofimoi^ici^ 
t, Kft^y^xxy^7 o~9 5 g*% 
g© 1 IliXiOffljS^W U SfaftgR <fc 0 5-50 %m 
it L ft bS £/rtE $ ■£ fc&iiS«iS8!£&as#fc 

^V^M^nn^o £ft, #f#W2-2 2 1 3 5 1 
ff Co^5~2 0§i%^/3 1 limf+ffi^ 2 

5-6 0 gt % «S D W C P,^SiS^#f 50 



$# m 2 0 0 0 - 3 3 6 4 5 1 
4 

W-5##Sffi©j3 1 H?§&W7 0-9 8g*%T\ 
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©©, ittftN a c i sHemtitffc^fc (is i mm* 

S i: -T § XfttcjlJH $ ft § , jSWJrjc ft s i: v» 5 ^® 

[0 0 0 5] ffiffi«<DgsW^J^Mil LT^^ftT^ 
SSfM¥ 8-1 18123 ^4^Bttt % C o * 4 - 2 5 
mm% t Vfeitf/S/cti C r * 0 . 1-5 M«% ^ffi 
»*^«-fcLTZrKiKb1**0. 0 0 5-0. 1 MM 

o Z r KIWb%i*SiP L, ffiS^03Sig*Si6a c t 
[0 0 0 6] L^Lft^S), ^ v fg©cfc9tl|^^#|f 

T-JoSl ^A^Siirat^Al^K ft 0 s &m*~&tb&%) 
Ttt, 7°UyhSffio^SitfflFU;b©ilti(±, IfflSfb 
©fffltffd KjSfbO^t^tftoTt^o Lfc^o 

fc, s-r i^ft^fitc-f s c fcjbrasftTv»« 
a«D6t*^W?ftTfcD> Z rKHKbftHIWiSlintJ: 

s 0 w-^m-essfefe^ ^^{*«ib^ftTfc 
<fc tfiWS*tt^S*JiS LSI < ft 5 , ft o T i/ ^ 

[0 0 0 7] *fgHI5«, <fc 9 ft|igSjS*»i*bn: 

ft 5 «SIS^K^o#-«iK* J; tffb-^fe^ <b ft § ffi 
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[0010] 

^ § i: L T ^ 3 £ & D , 

C ofeiOVIfdiN i *±^i:"rsiS^ffli:^&4 40 

ii(IWC-Co^i, WC-Nil^i, WC 
-(Co, N i ) WC- (Ni.C r) 

WC- (Co, Cr) WC- (Co, C 

r, V) ££-&Trft§jB££-&, SfcgHb^y^x-r^ 
£ ASftKIJifb^ft i: 6 * t Co 
fc-rSie^ffiil^&i&Sx f?U(£WC-T a C-C o£ 
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- (W, Ti, Ta, Nb) (C, N) -ColMl? 

[0 0 1 1 ] 3 -y h i: LT 50 
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tt, Ti (C, N) , TIN, T i C£±j£^£T35M 
Sfflt, Co 43 <fc tf/ $ fctt N i £±fi5c» £ f 
fcin6*St>OT?*D, Ti (c, N) - 
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N)-(Ti.W) (C, N)-(Co, Ni)M 
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N i ) T i (C, N) - (Ti, W, T a) 

(C, N) - (Co, ND^fftSt-^vh* 

[0 0 12] dtlS©?"^ j$|g£&fcJ:, Co*3j;0'/ 

n o tfMtffc* y?ZTy*3if$.tt£?z>mmm^ t 

6 BSf »tt*5 «fc S C 5 

Bcft^^^-r^O^^S^ 1 • 5 (imttTA^ftS 
a, 5 a, 6aBS#JS©K» Rlftft, K^fM^ 

siiftife «fc t> - c n h ©fflsH»#^ & aarnfe^a 

< fcfc l gcDji^reSjgfk^ti^ l 0K»%JMTi:, S 
gPW^efl^ 1 . 5 jimjaT©&{fc*^*ryfr5 

[0 0 13] IMfiSc^^tt, ^IS^^fejc 

n L,flD^O'>S: < fe 1 a©S)SS«iJft®^ 2 Of! 
% £TF ^ S D n h J: IS/ *fd&-*j>r 5 

^ T* $ § C ^ 5) S L ^ d £ T* § o C CD WSJ 

mmwm-s m^mit^y^xf-ym-^m 

Si ii^SStt ^ 6 R{ b/ ^ 5? 9 A <fc XI/ * /c ti^fb ^ 
[0014] *f8Wo««feB^feKfett*«H«iK 

{4, Ift^ttt, Ti, Zr, Hf, Ta, Nb, V, 
C r , Mo, *&±JH7C*Tfc 5 *-^H> C n 8 2 SiX 
±-?&3 (Ti, Z r) (Z r, H f ) ^ 

(Zr, V) (Zr, C r) £££ftg£ft3+B 

Ti, Zr, Hf, Ta, Nb, V, Cr, M 

o, ft±mm<om.tt!fa, wcfo, mtfa toxumm 
fbf-^x mmtf-zy, mwti-zy. mmmit?-? 
y, m$titi?ji>=i-V2», mm{t^)v=i-^^ mm.it 

;K KI$fb-^-7\ KSMbA^^'^A, K^fb^nA, 
«t'J7fX (Ti, Y) OlWbttfs (Zr, 
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Y) ©HM, (Dy, Y) OlMfc«Jfcf&3ftSfflH 
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[0015] c©a£Ht)H(4, MiS^©fflo#tt^fg 
T * "Sf t > if #tJI14*5 «fc tc fa ± 2 # 

s§„ £©e£iitifC(4, 9$tMT*it&m££rci±mfe2 

3Jifc(cft3 0 ffEc, aj(K^H^|g^||KH^?n/c« 
KB-e#6E L K (4, 5£H^ j| t 4 § a&safifc^ 

[0 0 16] £©&KWK(4, Zr, Hf, Y, Dy*5 
DyOMS, mti/)^=.t7h,, mt^y-^h, 20 

Sfb^i/n-^A, ^fb^-yA, Kgfbs>/U3-9 

{fc^/l^^A, ilftvvl/n-^A, Hfk-YvhU^ 

[0017] cwKss^Kii, ^ae^osffitrtasic 

cfc D *£«fitf gfc o Tfe »5 , flfeie£-£©g®fr 6 0 . 

!&W 1 ? 3 ft iflBiWa V-f -f X ffi* W3 C i: ic ft 
§ 0 3M)«t4, c©§*^«figfrb2bi<: 

ftllfc felt § KHWJIfc&HIMtifi fc #^£D^JItc« i: 

\cttLim.m%*m%.x&<i3i%t, mmmtts 4 40 
mm&omTmm t ft 5 aft t a 5 „ 
[0018] «ae-&^ifit*ijsqj[Kftiii©a*»fi^i 

0i~03 (4, &KttK<DS*r*tf*:*:i:fcSg;fcS*i 
ciftb©?^, 01(4, &HftK<c>S*r*)W&53§££© 
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07$«o $fc, 0 2(4, &K»K©£*r*tf«3S£& 

fciSAP U f?fi«fSfc«4> LfcttH** Lit fc ©T'fe 
§0 S&fc, 0 3(4, aj(H^H©#WMAW^#©S 

©m^ffift Sfi»Sfc«^Lfcttll%as Lfc 

fe©TSSo 

[0019] ^-©ffl, 04-06 tt, 'HIS^#©gffi- 

^l^tft§«^W«fig^^ai-^iI^©M^T-$» 

asL;fefc®T?fc3o 0 5(4, ejjK^K©#W«OTBS^ 
#£D^ffi^ 5 rtg(5(C|R]^o T?iM b/ilt, ?llg LT«* 

^Mfsstii l, zcDimmcM'^Lfdm*^ ltz 

t©TS^o 06(4, «R»KO^*jW*B^OS 

Efr 5 rtfipt ibh^o ts(*-s tft r> tzmc, &$&m 
icfaftixmmz wp l tc ttts s ^ l /c t, © r* a « o 
[0020] ^s^if Ktetf^wmsD^Mmom. 

<t t>*3^HtiM©ffii(^ff t «t 0 im e ^^(t 5 1> o-efe 

§ 0 c©aj(HfeH©^«(4, ^HfeK^fc^W©^! 
7t« LTiiJS L fc t fr t , ^^©S^^MfiB 

t fc (t § g^¥^##a^^is^-^©s®^ & gpt it] 

*ot0. 5mm© S ffefifc 3 ^SP¥^#W 

a©i. 5figjw±^5fta*&fctt, mca^feg©a 

3 c t ft biffs. Lv^' fcfS5„ 
[0 0 2 1 ] J6t, mf*W(casr§i:, *R!f%H© 
^*^SM(tiSi6§/ci6(c(4, B5H^M©#^«(4, a$ 
KfeH^fc $W©^S7t» i: LTiJS L/c t (c, ±|B 
m&££(D±mzttL, ^££©l!*#W«iTl(c*5 
(t§l^¥^H1^0. OOl-i K«%TS§^ 
AWS L < , RFfcg^tS^W*^ 0 . 0 0 8- 1. 0 

r fm%x&%z_tmjsLh^txh% 0 j$g-& 

^©^ffi^ 6 f^g|5(C WoTO. 5 mmSJ (C fc(t § 6" 
irtS¥t5tSi* s 0 . 0 0 0 1 -0. 7 ®S%T*S S 
i^ffil/<, WffcO. 0 0 0 5-0. 7Sl%Tfe 

[0 0 2 2] ±^LTtfc^S^©gffi(4, ftf*W(c 

(4, ^fflsnsttjKo*H*^L, ^^(fwjgini, 7 

■eini-f *oas ti/c^e^©sa, $ /c(4 c n b ©to 
x^mmmcmamis titdm^<oms, $ e (c (4« 

[0023] }MLrc&ottmm%<D^LTmm% 
mmLrcmmimm&&iktt%t, mm, m±, b 
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B£ ft S gim © ->^-S^ft fcift » S C S c 
[0024] cotsofiaUKi, MftfltycHu $|;U4 

m<t**v, m&*y, mmitmy, $mt?* 
y, mstitmy, mmmtmy, wt7>i*-y 

&y-Y^yv\ #-< J r : Ey} t: 7'(?%—$y<Dfpfrt>m 10 

tfftfeia©m-s, 2»M±«Dii^ji, sfcti^Jii- 

[0 0 2 5] £©51il]I©lllJ|t£f4, J&tf, M 
T^fflXSif^fcift 0. l~2 0(imli)|*t?S5C 

•a-lCtt, 5IH§!ff£ {i:^ 0. l~8jimWl^ 20 
»3;L<, J & K 1 ~ 5 (imfr645l^*'j?S L^C 

strain fk^*aMs^sfettiNt*«iMi^*^as« 

[0 0 2 6] C ft P, ©3£ jOBSl^fefc* <fc tfSBRfcJ?«a8 

SflfctfJgiJI^OtfPfe H'JMxy F5X\ FUX 
flDHJT?t,^#©yU y t>K»c/WXjnxxsMltI 30 

© f u x t l t ffiffl ? ft § -a * ©a&g $ ft § 
[0027] *^B©aH«aa^o»is^tt, 

DBfSSlXgi:, Ti, Zr, Hf, Ta, Nb, 
V, Cr, Mo, ^±mixM, Cfte>©ffi5£s£\ T 
i, Zr, Hf, Ta, Nb, V, Cr, Mo, f&XII 
7c3R©flHb1*k mm. IWtft, *J«fctfcft&OfflSH 

mf*^es(fftfc^< tt, i a©EiM^H^e»^^'m 
imm 2 xst &tt%m$MMwt^~t um, s« 
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¥#§X §M$fi{#&4, ±i£Lfc J: 5 ftgffitttTCfcSrli 

So £©^©fTOc7W4, Br£©E£f&5&£iI£f& 
B£LTt# 6ftfcM^*^#MAnJE^}f^ Lft Lfig 
ff^ ifXEfiJK, p-Xj^& Sfi&awSJ&ffi&E 
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a s ftfu3£Rj&#s£-£©affi> * fe i4 c ft & ©tai^sa 

», «Ax^t)ftT^sft:^*s axx rc 
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1ST) > 7°9XVC VDM^tfWtlSSTOc 
[0 0 3 2] 

immum i ] mmim o . 6 ^ mow c nxr, 

[aWCj illBf) , dO. 8/xmOWC (J^T, Tb 
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r 3 C 2 , mi. 3 /im©Cofr££5&fflfSIIfti|!&*;& 



s 1 t^LfclM^tlE^L/cc C<D#E-a- 



saltsss^ sag, tt^to^RoTM^i)*^ 
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